Signal transduction via CD4, CD8, and CD28 in mature and immature thymocytes. Implications for thymic selection.
The positive and negative selection of immature thymocytes that shapes the mature T cell repertoire appears to occur at an intermediate stage of development when the cells express low levels of TCR/CD3. These cells are also CD4+CD8+ and CD28+ (dull), and signals delivered by these three accessory molecules have been implicated in the selection process. We have examined the regulatory function of these accessory molecules on responses of immature thymocytes stimulated through the TCR/CD3 complex. Cross-linking CD4 or CD8 with CD3 strongly enhanced signal transduction via CD3 as assessed by protein tyrosine phosphorylation and calcium mobilization. Subsequent cell proliferation could be induced by soluble anti-CD28 mAb, which was comitogenic for cells stimulated with CD3 x CD4 or CD3 x CD8 cross-linking, but was without effect on cells stimulated with CD3 x CD3 cross-linking. A potential role for CD28 signal transduction in thymic maturation is suggested by the demonstration that the BB-1 molecule, a natural ligand for CD28, is expressed on thymic stromal cells. Taken together, our data suggest a model of thymic development in which CD4 or CD8 may enhance TCR/CD3 signaling upon coligation by an MHC molecule. If the CD28 surface receptor is simultaneously stimulated by a BB-1 expressing stromal cell, this set of interactions could lead to proliferation and positive selection. In the absence of CD28 stimulation the enhanced TCR/CD3 signals might lead to apoptosis and negative selection.